can form in CBA (kk) (cis) and (4R × 3R)F1 (kb × bk) (tram) mice but not in 4R or 3R mice. Exposure to SRC in 4R mice selects only the I-Ak-restricted subset. The I-A/E krestricted cells ignore antigen in 4R mice and, on further transfer, provide help for CBA B cells, i.e., cells expressing I-A/E k determinants. B cells that lack these determinants, e.g., 4R B cells, are not stimulated.
The notion that the a and fl chains of the I-A/E molecule both contribute to the specificity of the T cell restricting site requires comment. Two points should be emphasized. First, I-A/E molecules are not expressed in certain haplotypes, e.g., in 4R and B10 mice (both LE °) (11) (12) (13) (14) (15) . Such strains lack Ia.7 determinants. In these strains, the E~ chain is not synthesized and the Ep chain remains in the cytoplasm.
The Ep chain is synthesized, however, in E~ + 3R (bk) mice, a finding that suggests that the E, chain plays a crucial role in controlling the cell surface expression of the Et~ chain. The second point to be stressed is that unlike the Ea chain, the E~ chain displays only a limited degree of polymorphism as assessed by tryptic peptide analysis (13, 15) . This raises the key question of whether the E~ chain shows any functional polymorphism.
Evidence against this notion has come from the finding of Schwartz et al. (17) that a variety of Ia.7 + (E~ +) strains can complement with the B10 strain for the response of B10.A(5R) (bk) T cells to GLib; responses to this antigen are controlled by two complementing Ir genes, one mapping in the I-A subregion and the other in the I-E subregion. In this paper we have searched for functional polymorphism of E, chains by selecting CBA T cells to SRC in F1 hybrids raised between 4R mice and various I-E-incompatible strains. The results suggest that, with the notable exception of the B10.PL (H-2 ~) strain, any E~ + (Ia.7 +) strain can complement with 4R to form the restriction site recognized by I-A/Ek-restricted T cells.
Materials and Methods
Mice. CBA/J (CBA), C57BL/10 (B10), B10.S, B10.M, B10.RIII, B10.PL, B10.D2, B10.SM, and B 10.WB mice were obtained from The Jackson Laboratory, Bar Harbor, Maine. B 10.A(4R) mice were purchased from Clarence R. Reeder, Fort Detrick, Md. B10.P, B10.S(7R), and B 10.T(6R) mice were generously provided by Dr. J. Stimpfling (McLaughlin Research Institute, Great Falls, Mont.), Dr. C. David (Mayo Clinic, Rochester, Minn.), and Dr. W. Silvers (University of Pennsylvania), respectively. All F1 hybrid mice were bred in our animal facilities. Negative Selection. As described elsewhere (10), pooled spleen and lymph node (LN) cells from SRC-plus horse erythrocyte (HRC)-primed mice were depleted of most B cells and macrophages by passage over nylon-wool columns. The effluent T cells (>90% Thy-1-positive) were transferred intravenously in a dose of ~ 108 viable cells with or without SRC into mice given 900 rad of irradiation 6-9 h before; SRC (I ml of a 50% solution) were injected intravenously 2-4 hr before the injection ofT cells. Thoracic duct cannulae were inserted in the recipients ~15 h after T cell injection and TDL were collected between 18 and 40 h postinjection. Under these conditions, 90-98% of the lymph-borne cells are typical small T (Thy-1-positive) lymphocytes of donor strain origin. In both syngeneic and allogeneic donor-host combinations, cell yields amounted to 10-20% of the numbers initially injected.
Measurement of THelper Function. As described elsewhere (10), small doses (2 X 108-2.5 × 106) of the lymph-borne T cells were transferred with SRC-and HRC-primed B cells (spleen cells treated with anti-Thy-l.2 antibody and complement) plus SRC and HRC (0.1 ml of a 1% solution of each) into CBA mice given 700 tad 1 d before. Direct (IgM) and indirect (IgG) splenic plaque-forming cells (PFC) were measured on day 7. * Nylon-wool-purified CBA T cells from SRC + HRC-primed mice were transferred intravenously into hosts (usually 2 mice/group) given 900 tad 4-6 h before; SRC (1 ml of 50% solution) were injected intravenously 2-4 h before T cell injection. The recipients were cannulated ~ ~8 h later, and TDL were collected between I g and 40 h after T cell injection The lymph-borne T cells were used as helper cells in a dose 2.1 x IO n 2.5 x 106 viable cells. Table I . z~ As for Table I . § As for Table I Table I . BI0.A(4R) mice were used as T and B cell donors and as recipients for measuring T-B collaboration. :~ As for Table I (see above) . § As for Table I . Subtracted background values for B cells transferred without T cells ranged from 200 to 670 PFC/spleen. T cells alone gave <300 PFC/spleen.
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Summary of Experiments on Negative Selection of CBA T Cells to SRC in Irradiated 17i Hybrids between B I O.A ( 4R ) and Other Strains
molecules and not with I-A molecules: GI~ associates with Eak-EB b dimers, whereas pigeon cytochrome c associates with E~k-EB k.
Collectively, these studies with three different antigens and two restricting haplotypes suggest that, with the exception of E~ u (see below), E~ chains from all strains tested display no functional polymorphism. In view of the remarkable structural homology of E~ chains, this conclusion might come as no surprise. On this point it should be stressed that E~ chains do display small allelic variations: by tryptic peptide analyses using multiple amino acids as radiolabels, Cook et al. (13) have found that the Ea k chain differs from Ea d'p'r chains by one to three peptides. From a functional viewpoint, these differences cannot be dismissed as trivial on a priori grounds because, in the case of class I molecules, 1-2 amino acid substitutions (e.g., H-2K b vs. H-2K bin1) can radically alter T cell-restricting sites (19) . The fact that E~ chain polymorphisms clearly do not affect T cell function might suggest that the contribution of the E~ chain to the E~-Et~ restricting site is relatively nonspecific. For example, the restricting site might be situated solely on the Ea chain, the E~ chain serving merely as a scaffold. Without further information it is difficult to assess this possibility.
The finding that, in marked contrast to other hybrids, F1 hybrids between 4R and Ia.7 + B10.PL (I-E u) failed to cause complete selection of CBA T cells is of some interest. Selection in these mice was clearly greater than in homozygous 4R mice but was far from maximal. Marls et al. (18) Two explanations might account for these anomalous findings with B10.PL; both explanations rest on the assumption that the strong expression of Ia.7 determinants in this strain (20) signifies quantitatively normal expression of E~ chains. The first possibility is that the E~ u chain is structurally different from other E~ chains, the restricting sites on E~k-E~ k molecules being only partly represented on EaU-EB k dimers. According to this notion, E~k-E~k-restricted T cells might have a degree of cross-reactive specificity for E~U-E~ k dimers, and thus show significant but incomplete selection to antigen presented by these dimers. Conversely, E~k-E~k-restricted T cells might consist of two distinct subgroups, one restricted by a private determinant unique to E~k-Et~ k and the other by a public determinant shared by E~U-Ep k.
The alternative explanation is that the E~ u chain is structurally similar to other E~ chains but, for obscure reasons, shows cis preference in terms of Ep chain association.
Evidence in favor of this possibility has come from the observations of Yokota et al. (21) A considerable body of evidence suggests that H-2-restricted T cell specificity is the result of confrontation with the appropriate H-2 determinants in the thymus during early T cell differentiation (23) . A corollary to this theory is that the subset of I-A/Erestricted T cells would not form in mice that lack an E~ chain: the Ia-restricted cells in these mice would be restricted solely by I-A molecules. Support for this notion comes from the finding that, unlike E~ + CBA T cells, negative selection of E~-4R T cells was virtually complete in hosts matched only in the I-A (and K) subregion, i.e., in B10.BR mice (Table IV) . This observation, together with studies on the capacity of monoclonal anti-Ia antibodies to block positive selection to antigen (8, 9) , implies that I-A-encoded molecules are probably the sole /-region restricting elements in homozygous E~-strains. 
